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Nsight Product Family
Workflow

Start here

Nsight Systems -
Analyze application Nsight Systems
al g or | t h m s y stem-w | d e Re-check overall perform? Comprehensive workload-level performance

Re-check overall performance

Nsight Compute -
Debug/optimize CUDA
kernel

Dive into graphics
frames

Dive into top CUDA kernels by using
metrics/counter collection

Nsight Graphics -
Debug/optimize graphics Nsight Compute
workloads

Nsight Graphics

Detailed CUDA kernel performance Detailed frame/render performance
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Legacy Transition

toal

Nsight Systems
Standalone GUI+CLI

CPU-GPU interactions & triage
Low overhead capture

GPU compute & graphics
Faster GUI + more data

nvprof NVIDIA Visual Profiler
ommand-line Adalone T

o N

Nsight Compute
Standalone GUI+CLI

GPU CUDA kernel analysis & debug
Very high freq GPU perf counters
Compare results (diff)

Incredible statistics & customizable
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COLLECTING PROFILES WITH NSIGHT SYSTEMS

$ nsys profile --stats=true ./myapp.exe
Generated file: report.qgdrep
Import for viewing into the Nsight Systems Ul

The Nsight Systems Ul can also be used for interactive system profiling

5 NVIDIA.
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OxTd368373448 287 fust/lib/x36_64-linux-gnu/libeuda.so.384.125
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Nsight Compute

@ NVIDIA Nsight Compute
File Connecton Debug Profile Tools Window Help
&) Connect

4)) old_2_fusion_on_softmax.nsight-cuprof-report * *

Page: Details ¥  Process: Al ¥ Launch: 0 -64291 - softmax_compute_kernel Add Baseline ~ Apply Rules Copy as Image

Current 64291 - softmax_compute_kernel (1966 Time: 15.65usecond Cycles: 16,235 Regs: 28 GPU: Tesls V100-SXM2-16GB SM Frequency: 1.04 cyde/nsecond CC: 7.0 Process: [944] python3.5 ®

¥ GPU Speed Of Light A\ SOL Chart

High-evel overview of the utilization for compute and memory resources of the GPU. For each unit, the Speed Of Light (SOL) reports the achieved percentage of utilization with respect to the theoretical maximum.
] puration [usecond]
Elapsed Cy

SM Active

GPU Utilization

Memory [%]

0.0 B B 50.0
Speed Of Light [%]

Recommendations

A Bottleneck [Warning] This kernel exhibits low compute throughput and memory bandwidth utilization relative to the peak performance of this device, Achieved compute throughput andfor memory bandwidth below
60.0% of peak typically indicate latency issues, Look at *Scheduler Statistics™ and *Warp State Statistics” for potential reasons.

» Compute Workload Analysis

Detailed analysis of the compute resources of the streaming multiprocessors (SM), induding the achieved instructions per dock (IPC) and the utilization of each available pipeline. Pipelines with very high utilization might limit the overall
performance,

Executed Ipc Elapsed [inst/cycle] .83 | sM Busy
Executed Ipc Active [in ] 2.44 | Issue Slots Busy [X]

Issued Ipc Active [

CUDA Kernel profiler

Targeted metric sections for
various performance aspects

Customizable data collection
and presentation (tables,
charts, ...)

Ul and Command Line

Python-based rules for guided
analysis (or post-processing)

< NVIDIA.




Nsight Compute

* Memory Workload Analysis All

Detailed analysis of the memory resources of the GPU. Memory can become & limiting factor for the overall kernel performance when fully utilizing the involved hardware units (Mem Busy), exhausting the available communication

bandwidth between those units (Max Bandwidth), or by reaching the maximum throughput of issuing memory instructions (Mem Pipes Busy). Detailed chart of the memary units. Detailed tables with data for each memory unit. Deta-i led m e m O ry WO rkload

Memory Throughput [Ghyte/second] 318.88 | Mem Busy [%]
L1 Hit Rate [%] 45.75 | Max Bandwidth [%]

L2 vt s (1 0.0 e riges sy 13 i analysis chart and tables

Memory Chart

24.58 K Inst 18.43KReq

B.14KReq

43.01K Inst 12.29KReq

36.86 K Req
Unified Cache g 383 38 KB L2 Cache

-
46.75 % .55 MB 94.03 %

0.00 Inst
FE—————

=
g
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o
=
=
o
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0.00 Tnst C00Req

0.00Req

110.59 K Inst 65.29KReg
Shared Memary

43.15KReg

Shared Memory

Instructions Requests % Peak Bank Conflicts
Shared Load 61,440 65,280 6.59 3,608
Shared Store 49,152 49,152 4.56 ]
Shared Atomic 0 = = =
Total 110,592 114,441 11:55 3,608

First-Level (Unified) Cache
Instructions SM->TEX Requests % Peak Hit Rate TEX->L2 Requests % Peak L2->TEX Returns

Global Load Cached 18,432 18,432 1.86 66.65

Global Load Uncached - - - - 12,300 y .
| nr=l 1 nad Fachad 13 708 17 708 1nn Ll - < NVIDIA.




Nsight Compute

Current 64291 - softmax_compute_kernel (195... Time: 15.65usecond Cvcles: 16,235 Regs: 23 GPU: Tesla V100-5¥M2-16GE  SM Frequency: 1.04cydefnsecond  CC 7.0 Process: [944] python3.5

Baseline 2 54456 - softmax_compute_kernel (195... Time: 15,78 usecond Cycles: 15,760 Regs: 23 GPU: Tesla V100-S¥M2-16GE  SM Frequency: 997,26 cydejusecond CC: 7.0 Process: [944] python3.5

45,88 2.95%) | Duration [usecond] 15.65

- Comparison of results directly
- 5 o | st s [t S within the tool with

soL L2 [%] SM Frequency [cycle/nsecond] 1.84

SOL FB [%] :—‘ %) | Memory Frequency [cycle/usecond] 781.94 %) {3 Baselines”

GPU Utilization

SOL SM [%]
SOL Memory [%]

Supported across kernels,
i | reports, and GPU architectures

50.0
Speed Of Light [%]

0.0

Recommendations

A Bottleneck [Warning] This kernel exhibits low compute throughput and memory bandwidth utilization relative to the peak performance of this device. Achieved compute throughput andjor memory bandwidth below

60.0% of peak typically indicate latency issues. Lock at " Scheduler Statistics™ and “Warp State Statistics™ for potential reasons.

» Compute Workload Analysis
Detailed analysis of the compute resources of the streaming multiprocessors (SM), induding the achieved instructions per dodk {IPC) and the utilization of each available pipeline. Pipelines with very high utilization might limit the overall
performance.

Executed Ipc Elapsed [inst/cycle] 1.83 .91%) | SM Busy [%]

Executed Ipc Active [inst/cycle] 2.44 .29%) | Issue Slots Busy [%]

Issued Ipc Active [inst/cycle] 2.46 L26%) | -

* Memory Workload Analysis
Detailed analysis of the memory resources of the GPU. Memory can become a limiting factor for the overall kernel performance when fully utilizing the involved hardware units (Mem Busy), exhausting the available communication
bandwidth between those units (Max Bandwidth), or by reaching the maximum throughput of issuing memory instructions (Mem Pipes Busy). Detailed chart of the memory units. Detailed tables with data for each memory unit.
312.89  (+2.65%) | Mem Busy [X]

Memory Throughput [Gbyte/second]
46,89  (+8.31%) | Max Bandwidth [%]

L1 Hit Rate [%)

L2 Hit Rate [%] 94.87 (+8.83%) | Mem Pipes Busy [X]

Memory Chart

24.58 K Inst 18.43K Reg
(+0.00%) (+0.00%)

6.14KReg
{+0.00%)
< NVIDIA.




Nsight Compute

softmax-inl.h ] _ZM5mxnet2opBmxnet_op22softmax_compute_kernelIliZENS1_11softmax_fwdELbOELi2EN Imshadow4halfshalf_tES6_EEWFT4_PTS_i

= . Source/PTX/SASS
‘ analysis and
correlation

Instructions Executed

Source Sampling Data (Al) = # Source Sampling Data (All Instructions Executed
e BSYNC B@

__global__ (DType *in, OType *out, index_t M NOP
Shape<ndim> sshape, Shape<ndim: BAR.
temperature) ISETP.GT.AND

®_size = << x_bits; BSSY B1,

B @

5]
RlataH
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o
&
i3

__shared__ AType smem[x_size]; ISETP.GT.AND
index_t sa = stride[axis]; ISETP.GT.AND
index_t base = (blockIdx.x, sshape, stride); ISETP.GT.AND
index_t x = threadIdx.x;

Source metrics per
instruction and
aggregated (e.g. PC
sampling data)

(smem[x]);
(index t i = x; i < M; i += x size) {
smem[x] = ::max(smem[x], negate ? -in[base + i*sa] : in[base + 1*sa

SREE

i

(s
cuda: :ReducelD<red: :maximum, x_bits>(smem); . s+ [

. > ISETP.GT.AND
Total Sample Count: 111 T

TICIE Barrier: 43 (38.7
03 Mia Throttle: 2 [
Mot Selected: ®

(smem[%]); Selected: 7 ( [

a8k

(9H

B

il

Metric heatmap

3lale

index t i =x; i ¢ M; 1 +#= x_size) =U - BAR.
= negate ? -in[base + i*sa]:in[base + i*sa]; .U RE, [
smem[x] += pex( ((val - smax) / ATY ISETP.GT.AND

3

il

3

03
cuda: :ReducelD<red: :sum, x_bits»(smem);

(9K

il

AType ssum = smem[&];

£

;s

(index_t i = x; 1 < M; 1 += x_size)

=

® @ ® e oD

val = negate ? -in[base + i*sa] : in[base + i*sa];
out[base + i*sa] = ((val - smax}/ <DType>(temperat

lalale
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==PROF== Disconnected from process 8792

[8792] CuBlackscholes.exe@l27.6.8.1

GPUBlackscholesCallPut(int, float®*, float*, float*, float*®, float*®), Block Size 256,
Section: GPU Speed Of Light
Metric Name

Full command line interface
(CLI) for data collection and
analysis

Metric Unit Minimum Maximum Average

6.884859
78.19213508

6.884859
78.191358
751146 . 6800886 751148 .8008060
. 287365 1.287365
78.191358
23.456860

24 4381968
751121 . 682666
69.836838
208.449435

6.064859
76.1913580
751140 . 660000
1.287365 1
70.1913580 70.191350
83.456000 83.456000
24.488190 24.488190
751121.666600 751121.600000
sm__sol_pct % 69.036830 69.036830
tex_ sol pct % 20.449435 20.449435

dram__ frequency

tbpa sol pct

gpc__elapsed cycles max
gpc__frequency
gpu__compute_memory_sol_pct %

gpu__ time duration usecond
ltc_ sol pct %
sm__elapsed cycles avg cycle

On your workstation

Support for remote profiling
across machines, platforms
(Linux, Windows, ...) in Ul and
CLI

GPUBlackScholesCallPut(int, float*, float®, float™, 2819-Aug-12 14:44:58, Context 1, Stream 7

Section: GPU Speed Of Light

float*, float*),

Memory Frequency
S0L FB

E

lapsed Cycles

SM Frequen
Memory [%]
Duration

S0L L2

SM Active Cycles
SM [%]

Compute and Memory are well-balanced: To reduce
Check both the ~Compute Workload Analysis™ and ~Memory Workload Analysis®

Ghz
%

usecond

runtime, both computation and memory traffic must

report sections.

be reduced.

NVIDIA.



KERNEL PROFILES WITH NSIGHT COMPUTE

$ ncu -k mykernel ./myapp.exe

(Without the -k option, Nsight Compute will profile everything and take a long time!)

The Nsight Compute Ul can also be used for interactive kernel profiling
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MORE RESOURCES

OLCF Nsight Systems Webinar

OLCF Nsight Compute Webinar

Nsigcht Compute at GTC 2019

Nsigsht Compute Documentation and Nsight Systems Documentation



https://www.olcf.ornl.gov/calendar/nvidia-profiling-tools-nsight-systems/
https://www.olcf.ornl.gov/calendar/nvidia-profiling-tools-nsight-compute/
https://developer.nvidia.com/gtc/2019/video/S9345
https://docs.nvidia.com/nsight-compute/NsightCompute/index.html
https://docs.nvidia.com/nsight-systems/profiling/index.html

